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Abstract 
Constitution 

A hoistway (1) in which a car (2) is installed in a manner so that it can move up and 
down, a car frame (8) which supports the bottom portion of the aforementioned car (2), a pair of 
car side sheaves (10), and (1 1) provided to this car frame (8) in a freely rotatable manner, a rope 
(12) applied to this pair of car side sheaves (10) and (1 1) for pushing up the car (2) while 
suspending it from the bottom side, and a hitch member (31) for fixing an end of this rope (12) to 
the aforementioned hoistway (1) are provided. A load cell (32) for detecting excess weight added 
to the car (2) is inserted between this hitch member (31) and the aforementioned hoistway (1). 
This load cell (32) is made to work by the aforementioned rope (12). 

Effect 

Even if the passengers, within the capacity, ride in the car (2) unevenly spread, and even 
- if the car (2) inclined, the aforementioned load cell (32) will not be pressed abnormally strongly. 
It will work normally, and will not be misjudged as excess weight. 

Claim 

Excessive load detector for elevator characterized by a hoistway in which a car is 
installed in a manner so that it can move up and down, a car frame which supports the bottom 
portion of the aforementioned car, a pair of car side sheaves provided to this car frame in a freely 
rotatable manner, a rope applied to this pair of car side sheaves for pushing up the car while 
suspending it from the bottom side, and a hitch member for fixing an end of this rope to the 
aforementioned hoistway are provided; load cell for detecting excess weight added to the car is 
inserted between this hitch member and the aforementioned hoistway; this load cell is made to 
work by the aforementioned rope. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention concerns an excessive load detector for elevators, which detects an 
excessive load that is applied to a car. 

[0002] 
Prior art 

In a hoistway, in which an elevator car is arranged so that it can move vertically, if a 
sufficient space at the top cannot be assured, a push-up type elevator which does not require any 
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space at the top is used, and there is one such known push-up type elevator, as shown in Figure 7, 
for example. In the same figure, a car frame (102) is provided for a car (101), and a pair of car 
side sheaves (103) and (104) are installed in a plank channel (102a) at the lower side of this car 
frame (102) in a freely rotatable manner. A rope (105), which raises the car (101) from below, is 
installed on the car side sheaves (103) and (1 04). As the rope (105) is pulled by a hoist, the car 
(101) moves vertically. 

[0003] 

There is also a kind with a load cell, which detects the load applied to the car (101), 
provided between the plank channel (102a) and the bottom face area (101a) of the car (101). 
More precisely, the plank channel (102a) is arranged at an angle, a load cell is attached at this 
angle by means of a bracket, and the bottom portion (101a) of the car (101) is mounted over this 
load cell. 

[0004] 

Problem to be solved by the present invention 

However, in a car (101), in which a load cell is included between the plank channel 
(102a) and the bottom portion (101a) in this manner, the car (101) is tilted even if the number of 
passengers in the car (101) is within the capacity limit but the passengers are distributed 
unevenly. As a result, the load cell is compressed more strongly than usual due to the titled 
position, and there is the possibility that this will be misjudged as an excessive load. 

[0005] 

The objective of the present invention is to offer an excessive load detector for elevators 
that will not misjudge the load that is applied to the car as an excessive load. 

[0006] 

Means to solve the problem 

It is equipped with: a hoistway, in which a car is arranged so that it can move vertically; a 
car frame, which supports the bottom portion of the aforementioned car; a pair of car side 
sheaves, which are provided on this car frame in a freely rotatable manner; a rope which is hung 
over this pair of car side sheaves for raising the car by lifting it up from below; and a hitch 
member, which fixes one end of this rope to the aforementioned hoistway, a load cell for 
detecting the excessive load that is applied to the car is included between this hitch member and 
the aforementioned hoistway, and this load cell is operated by means of the aforementioned rope. 
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[0007] 
Function 

If a number of passengers within the capacity are unevenly distributed in the car, this car 
becomes slightly tilted. Even though the car is slightly tilted, the load cell is deformed by the 
rope that pulls, so it is not pulled excessively, and it operates normally. 

[0008] 

Application example 

The present invention will be explained based on the diagrams below. Figures 1-6 are 
diagrams which illustrate an application example of an excessive load detector for elevators in 
the present invention. 

[0009] 

In Figure 1, (1) is a hoistway for an indoor home elevator installed in a steel tower. A car 
(2) is arranged within the hoistway (1) in a manner so that it can move vertically, and this car (2) 
is guided in the vertical direction by a pair of guide rails (3) and (4), which are installed 
vertically on both sides of the car. 

[0010] 

A rope (12) is fixed at the top area of the steel tower (1) at one end, it is then hung around 
the car side sheaves (10) and (1 1) at the lower side of the car (2), it is further hung around an 
over head sheave (13), driving sheave (14a) of a hoist (14), over head sheave (15), and a sheave 
(1 6a) installed on a counter weight (16), and it is fixed at the top area of the steel tower (1) on the 
other side of the car. 

[0011] 

The counter weight (16) is balanced with the car (2), and the car (2) and ihe counter 
weight (16) move vertically according to a well-bucket method when the driving sheave (14a) is 
rotated by the hoist (14). Also, a control panel (17) is arranged at the side of the steel tower (1), 
and this control panel (17) controls the driving of the hoist (14) and the operator (not shown in 
the illustration), etc., which opens and closes the car (2). 

[0012] 

One end of the 3 ropes (12) is fixed at the top area of the steel tower (1), by a hitch 
member (31), as shown in Figures 2 and 3, and a load cell (32) is included between this hitch 
member (13) and the top area of the steel tower (31) [sic; (1)]. More precisely, the base end of a 
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support plate (33) is welded at an angle at the top area of the steel tower (1), and 3 insertion holes 
(33a) are formed on this front end. A bearing member (34) in the shape of a bracket (3) is welded 
at the base end of the support plate (33), and holes for an axis (34b) are respectively formed at a 
pair of support projections (34a) on both sides. 

[0013] 

A hitch plate (35) is arranged on the opposite side above the support plate (33), and 3 
insertion holes (35a) are also formed at the same positions as the aforementioned insertion holes 
(33a) on this front end. A pair of support pieces (36), which match the support projections (34a) 
and have insertion holes (36a), are installed on the lower portion of the support plate (33), and 
the aforementioned load cell (32) is fixed near the center of this lower portion between the hitch 
plates, for example. 

[0014] 

The pair of support pieces (36) match the support projections (34a), a shaft (37) is 
inserted through these insertion holes (34b) and (36a), and cotter pins are attached at both ends of 
the shaft (37). The load cell (32) is in a form in which it is held by the support plate (33) and the 
hitch plate (35), which is installed to this in a freely rotatable manner. The load cell (32) is a 
transducer that can convert the load, by means of elastic deformation and a strain gauge adhered 
to an elastic body into an output of electrical signals. 

[0015] 

The electrical signal output from the load cell (32) is transmitted to the control panel (17), 
where it is amplified by a load cell amplifier (38) because the output is small. The load cell 
amplifier (38) is supported on the upper side of a guide rail (4) by means of a bracket (39). 

[0016] 

The hitch member (31) consists of: 3 simple rods (40) which are inserted through 3 
insertion holes (33a) to (35a), respectively nuts (41) which are screwed to these simple rods (40); 
springs (42) which are compressed between the hitch plate (35) and the nuts; and sockets (43) 
which connect the simple rod (40) to the rope (12). 

[0017] 

The car (2) is provided with a car frame, which consists of: a cross head channel (5); 
upright channels (6) and (7); and a plank channel (8), as shown in Figures 4 and 5, and the 
bottom portion (2a) of the car (2) is arranged directly at the plank channel (8). A support channel 



(9) is installed at the lower portion of the plank channel (8) at the upright channels (6) and (7), 
and a pair of car side sheaves (10) and (1 1) are installed at both ends of this support channel (9) 
in a freely rotatable manner. The rope (12) is hung around the car side sheaves (10) and (1 1) in a 
manner so that it raises the car (2) from below. 

[0018] 

Also, a braking mechanism (44), which prevents the car (2) from falling when the rope 
(12) is cut, is provided at the lower side of the car (2), which is at the plank channel (8) and the 
support channel (9). More precisely, a safety rod (46) is supported at the plank channel (8) by 
means of a support piece (45) in a freely rotatable manner, and a driving arm (47) is fixed near 
the center of this safety rod (46), as shown in Figure 6, and a driving bolt (49) is connected to 
this driving arm (47) by means of a connecting pin (48), which is inserted into a slotted hole 
(47a) formed in the arm. 

[0019] 

The driving bolt (49) is loosely inserted into a hole (not shown in the illustration) of the 
support piece (50), which is attached to the support channel (9), and its front end is screwed into 
a support member (51), which approximately has the shape of a bracket (]). A safety roller (52), 
which comes into contact with the ropes (12), is supported by the support member (51) by means 
of a pin (53) in a freely rotatable manner, and the pin (53) of this support member (51) is loosely 
inserted into a slotted hole (54a) of the support piece (54). Also, a compression spring (56) is 
installed so that it is compressed between the support piece (50) and the nut (55), which is 
attached to the driving bolt (49). 

[0020] 

A pair of coupled driving arms (57) and (58) are fixed at both ends of the safety rod (46) 
(in other words, at the sides of the guide rails (3) and (4)). A safety lever (60) is connected to one 
of the coupled driving arms (58) by means of a pin (59), and a pressure roller (61) is attached to 
this front end in a freely rotatable manner. The pressure roller (61) is placed into a channel (63) 
of a safety block (62), which is attached to the upright channel (7) by a bolt, the guide rail (3) is 
also loosely inserted into this channel (63), and an inclined plane (63a) is also formed in the 
channel (63). 

[0021] 

As the safety lever (60) is pulled up in Figure 6, the pressure roller (61), which moves 
along the inclined plane (63a), presses the guide rail (3), and eventually holds this guide rail (3) 



in cooperation with the safety block (62). The coupled driving arm (57) on the other side also has 
the same structure as the aforementioned, so its explanation will be omitted. 

[0022] 

As passengers board the car (2), the rope (12) is pulled by the load which is applied to the 
car (2), and the hitch member (31) compresses the load cell (32), which is between it and the 
support plate (33), through the hitch plate (35). As the load cell (32) is compressed, an electrical 
signal is output according to this pressure, which is amplified by the load cell amplifier (38) and 
then sent to the control panel (17). The control panel (17) judges whether or not the number of 
passengers in the car (21) exceeds the capacity limit. If it exceeds the capacity, a buzzer installed 
within the car (2) is activated by command from the control panel (17) and the passengers are 
notified of the fact that the load capacity has been exceeded. 

[0023] 

However, if passengers whose numbers are below the capacity limit board the car (2) in 
an uneven distribution, this car (2) will tilt slightly. Although the car (2) is slightly tilted, the load 
cell (32) is compressed by the rope (12), which is pulled. Therefore, it is not excessively 
compressed, but rather it operates normally. Accordingly, electrical signals are output as usual 
from the load cell (32), and the control panel (17) does not wrongly detect an excessive load. 

[0024] 

Next, the adjustment method of the load cell (32) (which includes the load cell amplifier 
(38)) will be described. First, the car (2) stops at the bottom floor, and weight equaling the 
capacity (200 kg for 3 passenger with a home elevator) is placed in this car (2). Next, when one 
maintenance worker boards the car (2), the car (2) is excessively loaded. If the load cell amplifier 
(32) causes the buzzer to be activated a small adjustment is unnecessary. 

[0025] 

On the other hand, if the buzzer is not activated, it is necessary to slightly adjust the load 
cell amplifier (32). Here, the aforementioned weight is first placed in the car (2), and that car (2) 
is moved to the top floor. The hatch door of the hoistway (1) is opened, and a maintenance 
worker climbs onto the ceiling of the car (2). He adjusts the load cell amplifier (38) from the top 
of the car (2), and sets the load cell amplifier (38) such that the weight of this maintenance 
worker is subtracted. Next, he operates the inspection control panel, which is installed in the 
ceiling, from the top of the car (2), and moves this car (2) to the bottom floor. Here, he goes back 
to the car (2) and confirms the activation of the buzzer, and the load cell amplifier (38) is 
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completely adjusted. In this way, one maintenance worker can perform the aforementioned minor 
adjustment if the load cell (32) is installed in the top area of the hoistway (1), and the load cell 
amplifier (38) is also installed near the aforementioned top. 

[0026] 

Effect of the invention 

As explained above, in the present invention, a load cell, which detects an excessive load 
applied to the car, is included between the hitch member and the hoistway, and this load cell is 
operated by means of the rope. Therefore, even if passengers whose numbers are within the 
capacity limit board the car in an uneven distribution, which tilts the car, the aforementioned load 
cell is not excessively compressed, but operates normally, and an excessive load is not detected 
in error. 

Brief description of the figures 

Figure 1 is a perspective diagram which shows an application example of an excessive 
load detector for elevators in the present invention. 

Figure 2 is an enlarged cross-sectional diagram of an area viewed from arrow A. 

Figure 3 is an exploded cross-sectional diagram of an area viewed from arrow A. 

Figure 4 is a front view diagram of this car. 

Figure 5 is a side view of this car. 

Figure 6 is a side view of the braking mechanism. 

Figure 7 is a front view of a conventional car. 

Explanation of symbols 

1— Hoistway, 2* --car, 8 * -plank channel, 10, 11— car side sheaves, 12— rope, 31*-*hitch 
member, and 32— load cell. 




Figure 2 
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Figure 5 
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